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SC 31G/IEC 60079-11 (2011), sixth edition/I-SH 01

EXPLOSIVE ATMOSPHERES -

Part 11: Equipment protection by intrinsic safety

INTERPRETATION SHEET 1

This interpretation sheet has been prepared by subcommittee 31G: Equipment for explosive
atmospheres — Equipment protection by intrinsic safety "i", of IEC technical committee 31.

The text of this interpretation sheet is based on the following documen

ISH Report on votin/Q \

31G/235/ISH 31G/238/RVI§H

Full information on the voting for the approval of this ipterpr i be found in the

Following decision No 16 of the TC
Interpretation Sheet for IEC 60079-11:

6™ (6 \edition\) was requested, in order to clarify the
significance of the changes with respe ifi

ttoQSt

Question
What are the mingr ed d_major technical changes of the 6™ edition with
respect to the St@io

Answer

October 2014 ICS 29.260.20
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Significance of changes with respect to IEC 60079-11:2006

added

Temperature for small components for Group | and Group II:
Relocated to IEC 60079-0

5.6.2 N\

Type
Significant Changes Clause Minor and | Extension Major
editorial technical
changes changes
General: Changes to remove specific clause references to General X
other IEC 60079 standards
Scope: Expansion to include Group lll 1 X
Scope: Table 1 updated to include references to both 1 X
IEC 60079-0 Edition 5 and Edition 6
Normative references: Deletion of IEC 60079-27, and addition | 2 X
of IEC 61158-2 and IEC 62013-1
Terms and definitions: Commonly used definitions moved to 3 X
IEC 60079-0. Energy limitation definitions moved from
IEC 60079-0.New definitions added
Spark ignition compliance: Group Il ignition requirements 5.5 \\>
X

Intrinsically safe apparatus and component temperature for
Group Il

U?

Enclosures for Group | or Group Il apparatus /\ /\\

p.2 (

Apparatus complying with Annex F

6\1.2.3\

Enclosures for Group lll apparatus 6.1.\3\ X
Requirements for connections and accessories ﬁalsm 6.\2\5/ C1
apparatus when located in the n -Razar

Separation of conductive partf\s %.2 X

Encapsulation I 6.6.1 X

Encapsulation used @ e><usmn<\xﬂ\os\m\\) 6.6.2 C2
atmospheres

Primary and secondary/ci Is a ba er|e 7.4.1 X

Battery construction < \ \/ 7.4.2 X

Level of Protect%\‘s\ \ \ 8.1 X

Filter capacj s\ \ \ 8.6.2 X

Wiring, pr|M }b&bo\rl\@c@, and connections 8.8 c) X

FISCO apparatus ) \ 9.2 X

Handlights and caplights 9.3 X

Circuits with both inductance and capacitance 10.1.5.2 X

Electrolyte leakage test for cells and batteries 10.5.2 X

Spark ignition and surface temperature of cells and batteries | 10.5.3 X

Determination of the acceptability of fuses requiring 10.6.2 X
encapsulation

Optical isolators tests 10.11 X

Marking 12.1 X

Encapsulation Annex D Cc2
Fieldbus intrinsically safe concept (FISCO) — Apparatus Annex G X

requirements

Ignition testing of semiconductor limiting power supply circuits | Annex H X

October 2014 ICS 29.260.20
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Explanation of the Types of Significant Changes:

A) Definitions

Clarification

Decrease of technical requirements
Minor technical change

Editorial corrections

1.  Minor and editorial changes:

These are changes which modify requirements in an editorial or a minor technical way. They include changes of
the wording to clarify technical requirements without any technical change, or a reduction in level of existing
requirement.

2. Extension: Addition of technical options

only when an explosive gas or dust atmosphere™
a gas-free permit is in force, have been added.

normative.

October 2014 ICS 29.260.20
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

IEC 60079-11
Edition 6.0 2011-06

EXPLOSIVE ATMOSPHERES -
Part 11: Equipment protection by intrinsic safe

INTERPRETATION SHEET

This interpretation sheet has been prepared by Intrinsically-safe

Repordag votyly

31§(254/RVD

equirements for connections and accessories for IS apparatus
hazardous area

Question:

Does the first NOTE of 6.2.5 imply that equipment which may be connected to non-intrinsically
safe connection facilities of intrinsically safe apparatus restricted to use in non-hazardous
area need to be assessed applying IEC 60079-11, if the value of U, is less than 250 V a.c.?
Does this furthermore apply to equipment to be connected to non-intrinsically safe connection
facilities of associated apparatus, if the value of U, is less than 250 V a.c.?

Background:

The first NOTE of 6.2.5 requires in cases were U,, is specified less than 250 V a.c. that this
should not be derived from unassessed equipment. This is sometimes read as if the
requirements of IEC 60079-11 should be applied for voltage limitation to guarantee U,,,.

Terminological entry 3.13.13 defines that U,, is the maximum voltage that can be applied to
the non intrinsically safe connection facilities of associated apparatus without invalidating the

ICS 29.260.20
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type of protection. NOTE 1 of 3.13.13, as an example, explains that this may apply to
connection facilities used for charging batteries.

In IEC 60079-11 there are no measures required for limiting the voltage of non I.S. circuits to
the specified U,, value, except for the use of a single Zener diode protected by a fuse as an
integral measure of an associated apparatus limiting the voltage which can appear at a
transformer (8.3) or a coupler (8.9.2).

IEC 60079-14: 2013, 16.2.1 states:

Where U, marked on the associated apparatus is less than 250 V it shall be installed in
accordance with one of the following:

a) where U,, does not exceed 50 V a.c. or 120 V d.c., in an SELV or PE

b) via a safety isolating transformer complying with the require §-2-6, or
technically equivalent standard, or

c) directly connected to apparatus complying with the IEC 60 P010-1, or a

technically equivalent standard, or

d) fed directly from cells or batteries.

Answer

No

IEC 60079-11 does not require measure imi where Ttis specified as 250 V a.c. which
is guaranteed by the public power supply using s other than IEC 60079-11. Similarly,
IEC 60079-14 allows meagures not comp [ 2°60079-11 for limiting U, to below
250 V a.c.

Therefore no assessment & according to IEC 60079-11 is necessary

where U,, is specii Sprovided that one of the measures allowed by
IEC 60079-14:2

NOTE This does not alfe i ¢ 3 paragraph of 6.2.5 to assess, in accordance with IEC 60079-
11, any protective cir € d.in the non-Kazardous area accessory.
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

IEC 60079-11
Edition 6.0 2011-06

EXPLOSIVE ATMOSPHERES -
Part 11: Equipment protection by intrinsic safe

INTERPRETATION SHEET

This interpretation sheet has been prepared by Intrinsically-safe

Repordag votyly

31§/255/RVD

Question

Regardip 011 Edition 6.0 (2011-06), some clauses specifically indicate
whether © aquirement is applicable or not applicable to level of protection “ic”.
However, many otheiclauses include no indication one way or the other, resulting in potential
inconsistencies W applied. In the interest of improving consistency, what are the

requirements in IEC 60079-11:2011 Edition 6.0 (2011-06) that are applicable to level of
protection “ic”?

Answer

In answering this question, the following considerations were taken:
1) Requirements in IEC 60079-11 Edition 6.0 (2011-06) indicating that the requirements are
applicable to level of protection “ic” are considered “Applicable”;

2) Requirements in IEC 60079-11 Edition 6.0 (2011-06) indicating that the requirements are
not applicable to level of protection “ic” are considered “Not applicable”;

3) Regarding requirements in IEC 60079-11 Edition 6.0 (2011-06) other than those
referenced in 1) and 2) above:

o determine if the intent of these requirements for levels of protection "ia" and "ib" is to
address fault (abnormal) conditions; and

ICS 29.260.20
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o if the intent is to address fault (abnormal) conditions, then the requirements are
considered not applicable for level of protection "ic".

Based on the above considerations, the following informative table (similar in concept to
Annex B of IEC 60079-0:2011 on Ex Components) provides guidance regarding which
requirements in IEC 60079-11 Edition 6.0 (2011-06) are applicable to level of protection “ic”

Additional background

As additional background details, the following seven key issues of principle were taken into
account when developing the above answer:

1)

2)

3)

4)

5)

Objective of the original transfer of type of protection “nL” to “ic”:
original transfer of type of protection “nL” to “ic” (as first included iq IEC

ebjective of the
079-11 Fifth

600

IEC 60079-14) from “nL” requirements. This objective
transfer of other IEC 60079-15 types of protection

Common applications of a level of protection iFCUi roté€ts an arcing part: The
following are common application “ig” circuit that protects an
arcing part

[ ]

. ircui i [ js~interconpected via a wiring method to another
device, with both [ ing wiring method being part of a
system.

e The circuit exi 2\ i BCef ¢, with entity parameters provided for field
connection to t 3

e The CII’C

: In the draft I-SH, the intent is for all Remarks to only be for
issues Specific ta levél of protection “ic”. The few exceptions to this are for Remarks
highlighting requirements that, while apphcable to all types of protection “i”, represent a
significant chang€ in requirements from type of protection “nL” to “ic”.

Transient effects on level of protection “ic” circuits: For level of protection “ic” circuits, the
effects of transients are only addressed for diode safety barriers. This is because
connection of such barriers is to unspecified equipment. For other level of protection “ic”
circuit applications, no additional evaluation is required regarding the effects of transients
based on the following considerations:

o the presence of an explosive atmosphere is only under abnormal conditions; and

e the circuit complies with the applicable safety requirements of the relevant industrial
standards.

Separation distances for level of protection “ic” circuits: Separation distances are only
applicable to the level of protection “ic” circuit and to the protective components that
establish the level of protection “ic” circuit. Where separation distances are required,
separations that do not comply with the values of Table 5 or Annex F are to be shorted as
part of the evaluation, if the shorting may impair intrinsic safety.




IEC 60079-11 Ed. 6.0 - Preview only Copy via ILNAS e-Shop

IEC 60079-11:2011/ISH3:2016 -3-
© IEC 2016

6) Protective components for level of protection “ic” circuits: Voltage and current limiting
protective components comply with the applicable requirements for components on which
intrinsic safety depends (e.g. 7.1).

7) IEC/TC 31 MT 60079-15 support: The MT 60079-15 convener has been involved in the
development of the content of this |-SH, and supports it based on the current
IEC 60079-11 Edition 6.0 (2011-06) text.

@%
S
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The following informative table provides guidance regarding which requirements in
IEC 60079-11 Edition 6.0 (2011-06) are applicable to level of protection “ic”.

Informative guide for level of protection “ic” evaluations

NOTE 1 In some cases, where a clause is indicated as “Applicable” to level of protection “ic”, it is applicable in
its entirety. In other cases, the clause is only applicable in part. Remarks are provided to indicate which parts of a
given clause are applicable to level of protection “ic”, along with indicating general explanatory content regarding
the application of the clause to level of protection “ic”.

NOTE 2 Where a clause is indicated as being not applicable, in its entirety or in part, consideration is still given
regarding the applicability of other IEC 60079-11 and IEC 60079-0 clauses, including the applicable safety
requirements of the relevant industrial standards in accordance with IEC 60079-0.

Clause Requirement Applicability /ﬁ;ma(r_K

1 Scope Applicable
2 Normative references Applicable
3 Terms and definitions Applicable

t parameters for connection to “ic”
circuits versus connection to “ia” or “ib”
>ircuits. Even though these are all the
same “type of protection”, just with varying
N EPLs, the requirements under “Multiple
N

types of protection” in IEC 60079-0 applies.

plic Ie\/ While “nL” was only a Gc type of
protection, “ic” is for both Gc and Dc.

4 Grouping an
classification o

intpf ally 3afe
apparatds

apparatys
5 Levg(s\o{\pQ)te}an d igni%n compliance requirements of electrical apparatus
5.1 nenal Applicable Opening, shorting and earthing of an “ic”
circuit at output terminals intended for field
wiring are considered normal operating
(\ \ conditions.
5.2 L&I o) I’\OfQQtI/OFI "ia" Not applicable Addresses safety factors and fault
conditions for "ia".
5.3 LeveMotection "ib" Not applicable Addresses safety factors and fault
conditions for "ib".
5.4 Level of protection "ic" Applicable A safety factor of 1.0 with no fault condition
is applicable for "ic".
5.5 Spark ignition Applicable
compliance
5.6 Thermal ignition compliance
5.6.1 General Applicable Temperature testing is to be under worst
case normal operating conditions.
5.6.2 Temperature for small Applicable
components for Group |
and Group Il
5.6.3 Wiring within intrinsically Applicable Requirement is addressed by testing
safe apparatus for Group according to 5.6.1, or addressed according
| and Group Il to the applicable safety requirements of the

relevant industrial standards.
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Clause Requirement Applicability Remark

5.6.4 Tracks on printed circuit Applicable Requirement is addressed by testing
boards for Group | and according to 5.6.1, or addressed according
Group Il to the applicable safety requirements of the

relevant industrial standards.

5.6.5 Intrinsically safe Applicable Temperature classification to be based on
apparatus and component the temperature of the surface exposed to
temperature for Group Il dust.

5.7 Simple apparatus Applicable

6 Apparatus construction

6.1 Enclosures Applicable

6.2 Facilities for connection of external circuits /\

6.2.1 Terminals Applicable i

ents,
xif\a pieceof equipment via a
S
gnnegctiono thé terminal
mm sepgration distance
“ic” circuits and
onintrinsically safe
separation distance
erminals for separate
Ily safe circuits.
st 3 mm separation distance
ween terminals for intrinsically safe
circuits and earthed parts, if connection
to earth has not been considered in the
safety analysis.
This separation distance requirement is
different from previous Ex “nL”
requirements.
6.2.2 Plugs aqd §9ckets > plcabl
6.2.3 DetM eJNe)

\/\@able

Y
6.2.4 rmarently cannected Applicable
cable
6.2.5 guirements for Applicable Applicable except regarding protective
con tions and circuitry for functions such as charging in
accessoties for IS the non-hazardous area.
apparatus when located in . L
the non-hazardous area As_there is no application of faults, the
ratings of components may be ensured
without additional protection.
6.3 Separation distances
6.3.1 General Applicable Applicable to “ic” circuit and protective

components only. Where separation
distances are less than required, they are
to be shorted if the shorting may impair
intrinsic safety.

NOTE For example, an "ic" circuit is the
circuit after the last protective component
that establishes the necessary voltage and

current limitation.
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Clause

Requirement

Applicability

Remark

6.3.2

Separation of conductive
parts

Applicable

Applicable to "ic" circuit and protective
components only.

Any use of an interposing insulating
partition or earthed metallic partition is only
required to comply with the safety
requirements of the relevant industrial
standard.

6.3.2.1

Distances according to
Table 5

Applicable

Regarding transformers, only applicable
between external connections. Remaining
construction features of transformers are
only required to comply with the applicable
safety requirements of the relevant

industrial standards/\

6.3.2.2

Distances according to
Annex F

Applicable

6.3.3

Voltage between
conductive parts

Applicable

of transients are only
safety barriers

e The presence of an explosive
atmosphere is not likely to occur in
normal operation.

e The circuit complies with the applicable
safety requirements of the relevant
industrial standards.

Where separation of conductive parts is
required, separations that do not comply
with the values of Table 5 or Annex F may
be shorted as part of the evaluation if it
may impair intrinsic safety.

6.3.4

AN

Q
@Q&
A

Not Applicable

Any use of an interposing insulating
partition or earthed metallic partition is only
required to comply with the safety
requirements of the relevant industrial
standard. See 6.3.2.

6.3.5 aratioq distances Applicable
throtigh casting
compound
6.3.6 Separation distances Applicable
through solid insulation
6.3.7 Composite separations Applicable Applicable, except regarding the 1/3
restriction for composite separations, as
this restriction is based on fault
considerations.
6.3.8 Creepage distance Applicable Applicable, except regarding the 1/3
restriction for composite separations, and
the partition restrictions above 1,575 V.
Any use of an interposing insulating
partition or earthed metallic partition shall
comply with the safety requirements of the
relevant industrial standard. See 6.3.2.
6.3.9 Distance under coating Applicable
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Clause Requirement Applicability Remark
6.3.10 Requirements for Applicable Applicable, except for consideration of the
assembled printed circuit body of a component as being an
boards uninsulated live part. For example, a
component mounted over or adjacent to
tracks as defined in c) is not considered as
connected to the track.
6.3.11 Separation by earthed Applicable Where separation distances to the earthed
screens screen do not comply with the required
separation distances to earth, the screen is
to be capable of carrying the maximum
possible current to which it could be
continuously subjected (such as a short to
earth).
6.3.12 Internal wiring Applicable
6.3.13 Dielectric strength Applicable
requirement
le standards may still apply
(su s relevant industrial standards).
6.3.14 Relays Applicab Mi_c;k(le only regarding requirement for

relay to be used within its rating.
% NOTE Requirements for dielectric and

along with applicable safety requirements
of the relevant industrial standards.

N separation distances are still addressed,
N
6.4 Protection[agajn Iarity& plic Ie\/

reve);sgl

6.5 Eaﬂg?nd tors, Apgplicable Earthing requirements in the 15! paragraph
connett a are only applicable if earth is necessary for
termi > "ic" circuit.

Requirements for earthing are suitably
addressed by the applicable safety
requirements of the relevant industrial
standards.

Q Requirements in 2"4 paragraph only
applicable to level of protection "ia" and

level of protection "ib". A single connection
is sufficient for level of protection ‘ic’.

6.6 Encapsulation Applicable Applicable only if relying on encapsulation
to exclude the atmosphere so as to reduce
separation distances, or reduce the ignition
capability of hot components. No short
conditions are applied unless separation
distances are less than required values so
as to impair intrinsic safety (see Annex D).

7 Components on which intrinsic safety depends

71 Rating of components Applicable For voltage and current, this clause
simplifies the rating requirements for “ic”
protective components from “nL”
requirements.

NOTE The concept of a component
having a defined "failure mode such that
protection is maintained" as an alternative
to de-rating (as existed for "nL") does not
exist for "ic".
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Clause

Requirement

Applicability

Remark

7.2

Connectors for internal
connections, plug-in cards
and components

Applicable

Applicable except for requirement
regarding incorrect connection of internal
plug-in connections in the 18! paragraph,
and the open circuit failure of a connection
requirement in the 2" paragraph.

While interchangeability is a concern for
external connections due to field error, it is
not considered an “ic” concern for internal
connections. Production control and proper
service expectations can address internal
applications.

Open circuit failure of a connection

7.3

Fuses

Applicable

short circuit current of the
. A diode safety barrier would
n example of such an

pllcat n involving output field wring

te s. The prospective short-circuit
current of a 250 V mains supply is
&onsidered to not be greater than 1 500 A.”

7.4

Primary and seconhdary
cells and battexies

ETRN

Apyplicable

For both apparatus and associated
apparatus, when such involves more than
type of protection “ic” (such as ‘ic nA’
apparatus or ‘nA [ic] associated
apparatus), connection of cells and
batteries in parallel for ‘ic’ is only permitted
in the ‘ic’ circuit provided that intrinsic
safety is not impaired.

7.5

co }\\to

7.5.1

ansient'effests

Applicable

For “ic”, the effects of transients are only
addressed for diode safety barriers
because connection is to unspecified
equipment. For other “ic” applications, no
additional evaluation is required regarding
the effects of transients based on the
following considerations:

e The presence of an explosive
atmosphere not likely to occur in normal
operation.

e The circuit complies with the applicable
safety requirements of the relevant
industrial standards.

NOTE Semiconductors serving as
protective components in "ic" circuits are
required to comply with the applicable

requirements elsewhere in this standard.
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7.5.2 Shunt voltage limiters Applicable For “ic”, the effects of transients are only

addressed for diode safety barriers

because connection is to unspecified
equipment. For other “ic” applications, no
additional evaluation is required regarding
the effects of transients based on the
following considerations:

e The presence of an explosive
atmosphere is not likely to occur in
normal operation.

e The circuit complies with the applicable
safety requirements of the relevant
industrial standapds.

For level of prote gle

semlconductor

7.5.3 Series current limiters Applicable For level of prot “ic gle

semicon@uctonis ff| jient.

7.6 Failure of components, Applicable d ib"
connections and pa agra h, and
separations iQns reguirements in 5™

7.7 Piezo-electric devices Applicable ly if the piezo-circuit can be

ortedNfor example due to non-
acings or sparking
(see 10.7).
he potential for the enclosure to
be cted is a normal operating
Bc‘ondition, and therefore is applicable to
ic".

7.8 Electrochemic Is fo Ilc%@
the detection gas (/\

8 i ot a ble According to 8.1, Clause 8, in its entirety,

does not apply for "ic" circuits.

i\ -
9 Supyf’e\Mar}\Qq } ements\}or specific apparatus
9.1 iode, safety harrie Applicable For “ic”, the effects of transients are

addressed for diode safety barriers
because connection is to unspecified
equipment.

NOTE Earthing requirements are
applicable to “ic” due to the earthing
requirements of intrinsically safe circuits in
IEC 60079-14.

9.2 FISCO apparatus Applicable

9.3 Handlights and caplights Applicable

10 Type verifications and type tests

10.1 Spark ignition test Applicable A safety factor of 1.0 with no countable or
non-countable fault conditions is applicable
for "ic"

10.2 Temperature tests Applicable Applicable except for non-linear concerns
in the last line of the 18! paragraph, which
would require mandatory testing of
components with non-linear aspects in the
actual rated ambient. Such an approach to
testing is not applicable for "ic" circuits,
and is only to be an option.

10.3 Dielectric strength tests Applicable See 6.3.13.
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Clause

Requirement

Applicability

Remark

10.4

Determination of
parameters of loosely
specified components

Applicable

10.5

Tests for cells and
batteries

Applicable

Applicable except short circuit testing is
only to be considered at points external to
the cell or battery where the required
separation distances are not met.

Where temperature rise testing of the cells
and batteries is required, only one sample
need be subjected to the testing.

10.6

Mechanical tests

10.6.1

Casting compound

Applicable

casting compoun
enclosures.

As such, thigis

conditions concer,
therefm bl

10.6.2

Determination of the
acceptability of fuses
requiring encapsulation

Applicable

ihg the element to
normal operating

, and therefore is
bleNo "ic" circuits (also see 7.3).

i)
NO example of such a concern is

or glass/cartridge fuses.

10.6.3

Partitions

N plicakle

Any use of an interposing insulating

artition or earthed metallic partition is only
equired to comply with the safety
requirements of the relevant industrial
standard.

10.7

_@f

)

ppI|

Applicable only if the piezo-circuit can be
directly shorted (for example due to non-
compliant spacings or sparking
components)(see 7.7).

NOTE The potential for the enclosure to
be impacted is a normal operating
condition, and therefore is applicable to
mie".

10.8

Applicable

For level of protection “ic”, the effects of
transients are to be addressed for diode
safety barriers because connection is to
unspecified equipment. (See 7.5.1)

10.9

Ie pu\>test

Applicable

10.10

Transformer tests

Not applicable

This testing is required by 8.2.4, which is
explicitly waived for "ic" circuits.

NOTE Applicable safety requirements of
the relevant industrial standards still apply.

10.11

Optical isolators tests

Not applicable

This testing is required by 8.9.2, which is
explicitly waived for "ic" circuits.

NOTE Applicable safety requirements of
the relevant industrial standards still apply.

10.12

Current carrying capacity
of infallible printed circuit
board connections

Not applicable

This testing is required by 8.8, which is
explicitly waived for "ic" circuits.

11

Routine verifications and tests

Routine tests for diode safe

ty barriers

11.1.1

Completed barriers

Applicable

NOTE Removable links are not generally
needed for level of protection “ic” safety
barriers.
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11.1.2 Diodes for 2-diode "ia" Not applicable This testing is applicable only to "ia"

barriers circuits.

11.2 Routine tests for infallible Not applicable This testing is required by 8.2.5, which is

transformers explicitly waived for "ic" circuits.

12 Marking Applicable Where it is necessary to include marking
from one of the other methods of protection
listed in IEC 60079-0, the symbol “ic” shall
occur first.

13 Documentation Applicable Where “ic” live maintenance procedures
are specified by the manufacturer in the
instructions provided, the effects of this live
maintenance do not i idate intrinsic
safety under both ngrmal operating
conditions and u conditions that may
reasonably be r during
live mainten .

Annex A Assessment of Applicable

(normative) intrinsically safe circuits (\

Annex B Spark test apparatus for Applicable

(normative)

intrinsically safe circuits

Annex C
(informative)

Measurement of creepage distances, clearances/and Wa}s\t{rough casting

compound and through solid insulation

Annex D
(normative)

Encapsulation

\ A fp

Applicable

(@N

distances, or reduce the ignition
of hot components. No fault

tons are applied unless separation
distances are less than required values

}see 6.6.2).

Annex E
(informative)

v

Annex F
(normative)

Transient ene@ei(\\\}

printedcircyjt boards and
sepa on

compe

pplivable.___/

)

Regarding transformers, only applicable
between external connections.

NOTE Remaining construction features of
transformers are required to only comply
with the applicable safety requirements of
the relevant industrial standard. Through
solid insulation of conductors are required
to comply with Table 5.

Annex G

(normati@

Fle 5|c y safe
on -

Applicable

requ ements

Annex H
(informative)

n\\on st\(of semiconductor limiting power supply circuits
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

IEC 60079-11
Edition 6.0 2011-06

EXPLOSIVE ATMOSPHERES -

Part 11: Equipment protection by intrinsic safe

INTERPRETATION SHE

This interpretation sheet has been prepared
apparatus, of IEC technical committee 31: Equip

The text of this interpretation sheet is@x the follo inng

DISH
316/203/DI5H (N

Full information on thepyoti
report on voting indica

The wording e tRirimsic safety standard, IEC 60079-11 (2011), with respect to the
enclosure requ s for intrinsically safe apparatus for Group lll where the separation is
accomplished by meeting the requirements for clearance or creepage distances of Table 5 or
Annex F, according to Subclause 6.1.3a), is ambiguous. This observation may lead to
different interpretation by different test laboratories.

-

This issue was discussed at the Busan, Republic of Korea meeting of the MT in October 2018.
The MT agreed at that meeting that this interpretation should also be applied to
IEC 60079-11:2011.

Because the title of Subclause 6.1.2.3 is “Apparatus complying with Annex F”, an
interpretation has been made that the additional tests required by 6.1.2.3a) only apply when
Annex F is used. The potential for compromising infallible creepage and clearance distances
exists when Annex F is applied, but also exist when Table 5 is applied.



IEC 60079-11 Ed. 6.0 - Preview only Copy via ILNAS e-Shop

-2 - IEC 60079-11:2011/ISH4:2019
© IEC 2019

The wording of IEC 60079-11 is:

6.1.3 Enclosures for Group Ill apparatus

Where the intrinsic safety of intrinsically safe apparatus can be impaired by ingress of dust or
by access to conducting parts, for example if the circuits contain infallible creepage distances,
an enclosure is necessary by one of the following:

a) Where separation is accomplished by meeting the requirements for clearance or creepage
distances of Table 5 or Annex F, the enclosure shall provide a degree of protection of at
least IP5X, according to IEC 60529. For such enclosures the [requirements of] 6.1.2.3 a)
shall additionally apply.

The text of the referenced clause is:

6.1.2.3 Apparatus complying with Annex F

Apparatus meeting the separation requirements of Tables F.
protection to achieve pollution degree 2. This can be achieved

ted

in Table 1, including thermal

Interpretation

Yes, for Groups@
for intrinsically saf€ a

against either Table S

f"enclosures” requirements of IEC 60079-0 apply
bhe creepage and clearance distances are assessed

NOTE Thesetests\g X ified in the following subclauses of IEC 60079-0:2011; 6.2, 6.5, 7.1.1, 7.1.2.1, 7.1.2.2,
6.4.1, 26.4.1.1, 26.4.1.2, 26.4.1.2.1, 26.4.1.2.2, 26.4.2, 26.4.3, 26.4.4, 26.5.2, 26.7,
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

IEC 60079-11
Edition 6.0 2011-06

EXPLOSIVE ATMOSPHERES -

Part 11: Equipment protection by intrinsic safe

INTERPRETATION SHEET

This interpretation sheet has been prepared b

The text of this interpretation sheet |3@ed\@@;¥llo m@o
DISH \bgrt on voting

31G/306/DI \Q/S)E/RVDISH

ft s interpretation sheet can be found in the

Full information on thenvoti
report on voting indica inAt

9,

for the ap
abqve\tab

BACKGR

As stated in the € of Edition 6 of IEC 60079-11 (2011), the standard supplements and
modifies the general requirements of IEC 60079-0. Subsequent to the publication of Edition 6
of IEC 60079-11, IEC 60079-0 was revised. The revised version of IEC 60079-0
(Edition 7:2017) now contains the 200 mm dust blanketing temperature test for Group Ill Da
equipment (Subclause 5.3.2.3.1), relocated from IEC 60079-18 and IEC 60079-31.

QUESTIONS

1) Does the alternative approach of IEC 60079-11:2011 for equipment with components
dissipating less power than given in Table 4 and with continuous short-circuit current
less than 250 mA still apply when assessing according to IEC 60079-0:20177

2) Is it necessary to conduct the 200 mm dust blanket temperature testing of Group Ill
EPL Da intrinsically safe apparatus when applying IEC 60079-0:2017 in situations
where the power limits of IEC 60079-11:2011 Table 4 are exceeded?

ICS 29.260.20
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ANSWER

1) Yes. The requirement of IEC 60079-0 is modified by the requirement of IEC 60079-11
and the requirements of IEC 60079-11 take precedence over IEC 60079-0.

2) Yes.

@%
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

IEC 60079-11
Edition 6.0 2011-06

EXPLOSIVE ATMOSPHERES -

Part 11: Equipment protection by intrinsic safe

INTERPRETATION SHEET

This interpretation sheet has been prepared b
apparatus, of IEC technical committee 31: Equipment fol plosive atm@Spheres.

The text of this interpretation sheet IS@Sd\&”O

DISH rt on voting

31G/311/DI%‘»H \§/3>1/RVDISH

Full information on thenvoti
report on voting indica inAt

Backgro

The second and
following:

d paragraphs of IEC 60079-11:2011, Subclause 10.5.3 b) state the

The maximum surface temperature shall be determined as follows:

For “ia” and “ib” all current-limiting devices external to the cell or battery shall be short-
circuited for the test. The test shall be carried out both with internal current-limiting devices in
circuit and with the devices short-circuited using 10 cells in each case. The 10 samples
having the internal current-limiting devices short-circuited shall be obtained from the
cell/battery manufacturer together with any special instructions or precautions necessary for
safe use and testing of the samples. If the internal current limiting devices protect against
internal shorts then these devices need not be removed. However, such devices shall only be
considered for Level of Protection “ib”.

The intent of the cited paragraphs is to simulate an internal short inside a cell, by shorting the
cell’s external terminals for the purpose of thermal assessment.

29.260.20
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It was found that two details have been misinterpreted in these paragraphs:

a) The subjects of the paragraphs are cells or batteries, while the intent is clearly to
simulate internal shorts inside cells and not inside batteries in which case the shorts
could be interpreted as being external to the cell(s) within a battery.

b) It is unclear what constitutes a current limiting device that protects against internal
shorts.

A separator with shutdown function may be interpreted as a current limiting device that
protects against internal shorts by its function, but since it is a constructional part of the cell
that is not removable without invalidating the functionality of the basic cell, it is not a current
limiting device for the purposes of implementing the standard. Conversely, a CID (Current
interruption device), for example, is a switch that is triggered by increased pressure inside the

The reference to internal current limiting devices that protect againg S 1 edition
6 was included to address unknown future cell technologies whis Y i » W current

Question

For either Level of Protection “ia” or “ib”, what & e ting devices that are
required to be disabled (or equivalent e.g. not ¥
60079-11:2011, Subclause 10.5.3 b), 4
be disabled?

Answer

All discrete protective d
apart from the cell are to %
11:2011, Subclause 10.5

external to the celh Th
PTC, PPTC), CI rr

|ted to resistors, fuses, resettable fuses (NTC,
, semiconductors, etc.

te, are not considered current limiting devices in the
ot be shorted or removed, and such cells can be considered



%
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1

International Standavd

INTERNATIONAL ELECTROTECHNICAL COMMISSION

EXPLOSIVE ATMOSPHERES -

Part 11: Equipment protection by intrinsic safety "i

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object/of I[E is to promote
international co-operation on all questions concerning standardization in the electrigal\and ele ronic flelds To
this end and in addition to other activities, IEC publishes International Standards,
Technical Reports, Publicly Available Specifications (PAS) and Guides q
Publication(s)”). Their preparation is entrusted to technical committees; any | i 9 if{tee ipterested
in the subject dealt with may participate in this preparatory work. 2 ti \

Publications is accurate, IEC cannot b
misinterpretation by any end user.

mittees undertake to apply IEC Publications
and regional publications. Any divergence

In order to promote international uniformity;,
transparently to the maximum extent posgi
between any IEC Publication and the corre
the latter.

All users should@e
No liability shall c

members of its techn{cal

‘\ e

~JECshalN not\Be held responsible for identifying any or all such patent rights.

patent right

IEC 60079-11 has been prepared by subcommittee 31G: Intrinsically

safe apparatus, of IEC technical committee 31: Equipment for explosive atmospheres.

This sixth edition cancels and replaces the fifth edition of IEC 60079-11 published in 2006, the
first edition of IEC 61241-11 published in 2005, and the new Annex G replaces the apparatus
requirements of the second edition of IEC 60079-27 published in 2008. This sixth edition
constitutes a technical revision of these publications.

NOTE IEC 60079-25 cancels and replaces the remaining subject matter of IEC 60079-27.

The significant changes with respect to the previous edition are listed below:

Inclusion of non-edition specific references to IEC 60079-0.
The merging of the apparatus requirements for FISCO from IEC 60079-27.

The merging of the requirements for combustible dust atmospheres from I[EC 61241-11.
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e Clarification of the requirements for accessories connected to intrinsically safe apparatus;
such as chargers and data loggers.

e Addition of new test requirements for opto-isolators.

e Introduction of Annex H about ignition testing of semiconductor limiting power supply
circuits.

The text of this standard is based on the following documents:

FDIS Report on voting
31G/207/FDIS 31G/213/RVD

Full information on the voting for the approval of this standard can be
voting indicated in the above table.

* reconfirmed;
* withdrawn;

« amended.

The contents of C S January 2012, the interpretation sheet 1 of October
2014, the inte ot 2 and 3 of July 2016, the interpretation sheet 4 of April, the
interpretatiow” s . st 2019 and interpretation sheet 6 of December 2019 have

e
been inch&tm\o

|MPORTANTN>)|OUI‘ inside' logo on the cover page of this publication indicates
that it contains “¢olours which are considered to be useful for the correct

understanding of its contents. Users should therefore print this document using a
colour printer.
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